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Abstract

Test data volume and power consumption for scan vectors are two major problems in system-on-a-chip testing.
Therefore, this paper proposes a new test data compression/decompression method for low power testing. The method is
based on analyzing the factors that influence test parameters: compression ratio, power reduction and hardware overhead.
To improve the compression ratio and the power reduction ratio, the proposed method is based on Modified Statistical
Coding (MSC), Input Reduction (IR) scheme and the algorithms of reordering scan flip-flops and reordering test pattern
sequence in a preprocessing step. Unlike previous approaches using the CSR architecture, the proposed method is to
compress original test data, not Tgsr, and decompress the compressed test data without the CSR architecture. Therefore,
the proposed method leads to better compression ratio with lower hardware overhead and lower power consumption than

previous works. An experimental comparison on ISCAS '8 benchmark circuits validates the proposed method.
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input_reduction(}

To: test set

N : the number of inputs

L : the length of test sequence

RIS BB HAS GO S e Input_check : the queuse to check whether target input is reduced previously
EIAE BOIE T .
inti;
* intj;

Intk; /f sequence k{0 < k < L-1)
int check;

2t Scan FF 22| H212! SDE A&t
Scan FF &M 9 ER S
" initialize_input_check();

V for(i=0; i<N; i++)
RE T 285 AE X ified value) 2 T2 < MY i M ==
= P rirysiiehimens if(input_checki] == UNIQUE}
v(i, k); // target input

' for(j=i+1; j<N; j++)

Tw2 HILE HH @M HEY if(input_check[j] == UNIQUE)

v(j. K); // comparison input

v compatible_check = Is_compatible(v(i.k), v(j k)):

).
1l is_compatible function includes the ‘conflict _check function
MSCIR DS 0125101 HIAE HOIE Ty 2 switch(compatible_check)

case COMPATIBLE:
input_check({j] = COMPATIBLE;
break:
“ case INV_COMPATIBLE:
input check[]] INV_COMPATIBLE;

break;
case DONT_CARE:

a2l 1. Motsle MA HAE HolE ofE gn2|lE nput chedkfi] = DON'T_CARE;
. . reak;
Fig. 1. The overgll algorithm of the proposed test data c?r?fu'l?r'fe%km=umoue;
compression scheme. )break;
B elsbe "
AEE9 &4 glo] HEEA O HAE ¢¥€E 5¢ )
i3 }

}

a2 2. HekstE IR (Input Reduction) €12[S
Fig. 2. The proposed IR(Input Reduction) algorithm.
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Fig. 3. An example of a graph representation for the
scan flip—flop reordering.

SV : the set of the scan input/output vector
i :the index of the SV
N : the number of scan inputs
SCO [N]: the array of the order of the scan chain
Scan_FF_reorder()

i = 0; // initial index for the SV
while (i <N)
{

set SV, ;

calculate SDjj ; where | <j s N-1

temp = min_SD(); // get the index of the SV which has the minimum
/ivalue of SD between current SV and target SV

swap(SCO[i+1], SCO[temp]);

i+

a8 4 AN SEEE oM MZE g12(59 AzE
Fig. 4. The pseudocode of the scan flip-flop reordering
algorithm.,
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Fig. 6. The decompression controller for the proposed
FSM decoder.
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Table 1. The compression ratio of previous works
and the proposed method(%).
8= 25 SC |Golomb| FDR | VIHC | MSCIR
a7 [18] [14] [15] [21] -LP
s5378 4 34.79 40.70 4819 51.52 56.55
s9234 4 35.52 43.34 4488 .84 44.36
4 7173 - - - 67.14
s13207
16 - 74.78 7867 83.21 -
s15850f 4 40.16 4711 52.87 60.68 69.48
33417 37.11 4412 54.43 51 69.85
$38584 312 | 4171 | 528 | 5697 | 79.M4
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Table 2. The power consumption reduction ratio of
previous works and the proposed method(%).
3 EE 37 A8 A% a4
s5378 4 89.18
$9234 4 88.28
s13207 16 39.89
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